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(54) METHOD AND APPARATUS FOR DETECTING COMPONENT MOUNTING STATE IN 
MOUNTING APPARATUS 

(57)Abstract: 

PURPOSE: To achieve higher mounting accuracy by 
obtaining better calibration data by detecting a 
component mounting state based on an image position of 
a mark of a dummy component undergone image pickup. ** 
CONSTITUTION: Upon processing for obtaining 
calibration data, a dummy component 40 is mounted on a 
printed board, and dot-marks 41 applied to the dummy 
component 40 undergoes image pickup by a board f 
recognizing camera 27, and the calibration data are 
obtained by detecting the mounting state of the dummy 
component based on this image, so that no limitation is 
imposed on the component to be a basis of the 
calibration data in relation to the visual field of the board 
recognizing camera 27. Therefore, even in an apparatus 
for mounting a component larger than the visual field of 
the board recognizing camera 27 and requiring high 
accuracy upon mounting, better calibration data can be 
obtained by carrying out the processing for obtaining the 
calibration data by using the dummy component 40 

corresponding to that component, so that higher mounting accuracy can be achieved. 
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cD^f-rn £ Ann* u r s^ttr 5 i ^ s ft 

[o oo 3 3 co^^ftjisaBicfci^rtt, ^?f^ 
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> f sts^c^ b fca, c oaea* ^ u > f s^fstsffl 

[0 00 5] 
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[0008] 2fc^» % ±iaras*<ssifc-rs;fctf>K:&$ 

fl\j4f 5. 
[0009] 

p^iS^^tf ot^'J > F S^SBp'nfc^T S «fc "5 CCtg 10 
liS3hfc**tIlt&b(,»-C. *ffltc3f5£©v-**ttLfc. 
^ s -SBD n a s» H a - v h tc «fc 0 L . imm&W 
W^Stc «fc -5^5 -«aoffl»*tT^ C ©Si&l& 
*K»-2*Se*ffi«©*liE*fTfc -a r 7- v > f ssk ^ 
s -«a**» o. -xtc. ±ia-s „ f 3^ » f krw h 

titc 7' 'J > F »«I2s3&ffl©Jg{§^&iC <£ *3 _hIE v - i> £ 

[ooio] a^392 tcffi£i^«©ffiaiartjQBttu 

Hi, c©^«, Far. 9 h*IM&3-e4IE«*R4. ^ 
» Fai 7 h©8IbfiHAK:EB3ns3Alg&¥a4 

Snfc^5-gi5 a a ai. JJB'nv Far.» FKgffi3ft£ 

7- y > f stiagavgraiMi^is 4 , 7- >; > f mfoicmm 
2t1tc.it 5 -gp n a a©v- d'cafr €.§f^©a^{4gcc± 

*o»#®4. »«3hfcy 3 -»,&©■?- *©n«fi«i 

f r -2£*J&£^»^&i3:flM.'ritr£*>©'T?*£. 30 

[001 1 ] hmss 3 K^s^«©a5 a a d^«tt.^m 

3£Btt. f«*a2ia«E©l^«©gp 0 a aiW«S^Hi^H 

C©3^©4M>{>^4&£<£5CCttg:h3:^ft< 4 4>— 
*f©j£K© v - * fcffi* t ft 5 fc ©T *■£ . 
[0012] 

[ftffi] ±EII«ffl 1 IBtt©^S^S^rK«SKfU 
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[0013] is*ra©iBig«:*inr rg5,&BS8# 
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5is^§!©*^occs^^-cgp 0 D a^s?sa6-r 5 J: 5 ft^sfc 

^tf|gg-C4>-2> 0 50 
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[0014] ±IBM^2IB«©!l^«©»^«ttlll 
ttmSBtc ±*itf . ±8£&8<c J: &aM&&*ttt&©*kH] 

[0015] ±IBn$93IBlK©fg^©3 D a .i3Mft*Jtt 

t^©"7- *»«©*■£ C £ CC «fc o r sua©*'^ 

gPp n n©M s^ffitsci arena tas. 

[0016] 

[%Mcn] 3p^69§©SBa«««]B«ktaigK!c-3t»'CH 1 

(0017111 ». *^CC^^g|5 a D n gS:ia^ 

«*J5«3tifclS8«©«Jft*5%U-CC»5. HJ^Ki^-r 
<fc5fc. £SM©s& 1 Jzcctt. y>;>FS«i*ffl© 

3>-<T 23&SSBS^#T,. y'^Flf 3A5C03^7 

2±*«a6sn-cBHe©K«f»fia-cff±sti&j: 5 

(otco-ri^. ±ien>'<T2©ffiiJ^'(cu 1 mhlMSffl 

4*JKB3tin»«. d®g|5 I a«*&g|54«g|5 D a aet^ffl© 
7 ^ «jt«SMeW©f k -^'7^-i<'-4 
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©•^•» Fa-? F 5 A^SHtStiTt-i-S. C©^^ F^i 
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■CX*iia«-r**iaiI) K«BT4i:4#«4J:5K 
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KW« 1 3 fC-s » Fai » F 5 tfttftajfletcffi&3*v 

C©-^rv Fa-7 F 5{c|8Wen/fc^» FSP^ (H^-e- 
"S") #-hf2tf'- /MaC$i!ll 4KSR^0r^S. fit, 
YfSlf-*:^-$9©fra(lK:J;0±ia53^HH5W-l 1 #Y 
tt^CC^S&-r-E»4 4t>fC. XtH^-jK*-* 1 5©^ 
ttCC <£ "3 v F a- » F 5 *3tJ#g(*t 1 1 K» 0 r XM 

[0 0 2 0 ] S/c. ±seY#u--^-^9SJ>*x#tf- 
i 5 k», -e-n-eno-f >jx>3-^6 

<£or±ia^v Fai 7 F 5©^ttffiHISfflasa:Sft4 
[0 02 1 ] ±12-^ v Fai? F5ic«. S3{C7^-r«i: 
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(DHRrt^fBiSft. Z#^-^^17, 18R1? 
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^tl^o cfte©**-*^-* 1 7-2 OCCti, i 

>n-y*6a*fiiaHftm#a2 3 — 2 6*s*tveftK 

^entfe^ cti6CCj:o"CS> r X;l'gBW2 1 . 2 2 

;l/SBW2 1 , 2 2&c^3ft5<fc5&cttoT(,>£o 
[0 0 2 2] 5 6ic. ±iB-^ Fa— y F 5 coffirj^fugB 

gggfetc? V > bS®3(D5tffiSC#3ftfc:7 
rJl/^-^*J»«T-S <!:<!: fete, ^©RIEf*-*** 
& £ Mfll t C *sl ^ 5 - §fl n n n 4 0 Ktt 2 ft & v - # 4 

i, 4 2*»*rsJ:5ccaorii-s. c ©seesaw? 

^^2 7<D5feSa5 (T®a5) KH\ j^a©LED^64 
S»3fei*2 8*5H«F3ft"C*5 0, SMWSKiS, mtfc2 
8^$noo, CftK»t^6ftfc*fetU?L2 8 a*^ 
U TSMft^lHEiSIItt* ^72 7 icm 9i*Sft&J:9ic& 

[0 0 2 3 ] 5 -a$a a a4 o y - F*W 

LTWc^tfffliK^fl^SftiltKW^oSSp^ 
JtWrttQFP) tcJtj£urjBj0E3ft-cir^ o JlftfciK: 

4 3 (StKoSttt) ©JfSBtCQFPOU-- FtcStlS-rS 

2#^^rtf3ft£<t £ fete, 

5 -SBd d d<D tfrfrffiB <t ft * <fc 5 K ^ 3 4 ft « 

-8Rft4 0 *s#l£3ft"C^4. 
[00 2 4] * /c, ±ffiS-6 1 CC«, ±!B^ * Fi- * 
F 5 JCJ: 0 ^«5ft/cgp a a a ^#t^^lSI^T^/c^cD 
^ B nSIB:*7>^2 9 (8ftSf8i»3M2) ^SW6ftri* 

^CgEHSftTfcO, §Pa n a«^^4CC4d^ra5n D ^^# 

±fB^ * Faa > F 5 #£Ba a af3fi#> 7 2 9 <D 

[0 0 2 5 ] ^K, ±fBHil«©*Mlfi6COCirig4<D 
[0 0 2 6 ] ±IEH««fc:tt, 0 4K^T J: 5 & SOWS 

«3o*s»»stir*jo, jJBYiiaapxtt*-^- 

£9, 1 5, *N>5r Fa--; F 5 ^ X;l/£P1vt 2 1 . 2 

-#i9, 2oa^s-i^-5j< i E-^6c:*f-rsffi«ifetti# 
a 10. 16, 2 3-2 6^«-r^rc<D*di8s®a3 0 
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fcflKWJfcS&ttSft, C©*W8IS6«3 0Ccj:o'ra9S»ll 
WSftS±^tctton»S. <fcO#3HKCW, *8^<D8& 

2i, C ©iiSWSB 3 2 tc <t r *IJ® 3 ft ^>#f fJ®§|5 3 

c©w$ij®a53 i &tjg,«sftTi>s. 

[0 0 2 7 ] ±lfitt$fl« 3 1 ac^*#ffl3 2 ti, H 
«^tcBfSO*SaftfS*ff to-a:4»lW*tf ^ 1 1 tec, 
aao«jE^-^**&SffiilOIBKK2^<Dy5-flJ 
10 Q n a 4 0 £ ^ V > F 3 CQ§fS©SP a n o^#figiCJB^ 

K(c±iaaffii2ai* ^527 ^wm.t^< < ±ta^ f a 

ioo28]*t ±sb£*jmb3 2 «ctt, m&mw^ 
3 3 3 ftr 0 , c aym&$®M 3 3 *c _hias« 

B882M^ 2 7&tf3fiiSiSI#^^ 9#«Si3*rCiA 
Tft*>^ S«l8i»*r^'7 2 7S?>'a5 a a D M!SI^^7 
2 9iCct^r^^ft/ciS^-#CcmS^Wt©JI^ 
20 »3ftr^S*ai53 2 6C|lI*SftSCi5Cj:?), 

SB3 2CC*5^r^'y > FS^K3©7 -f f r ^-Vi-^^- 
^RCJf^S— BSi&4 0©^- ^4 1 , 4 2<OS2H*^ffc 
ft4J;5«caoT:t^ 0 

[0029] ±mmwgm 3 0 cc«, $ h kme.?- % 

- 5r S|ff SB 3 4 3Qtf±BBi»»8B 3 2 StffBttW 3 5 CC?g 
mZft. 3 6«:lBti3IS3 5 3&s±ia^»i|t»3 2K:«Stt3 

ftr^i. 

[0 0 3 0 ] RjE^-^^A^aHlOIBCCSKSa* 
30 y^2 7T'JilB^5 -SP a a a 4 OCOS^-^4 l^SWftS 
ftft:»^5C6J, ^iSja«f s -*3&s«iEr-i'?ll»aJ3 4 

jc^3ft^ 0 «iEf s -^iiwa53 4'ctt, a«c»i«r 

^ct^CC, ^v-^4 l©H*{iBfcS-^T#5-fl» 
iHi4 0(O*^fflB*53Ra«)«E>ftS„ ^Ut, CftCcS^* 

©am* cc*r-r ^ 21,2 

2 OtBWffiacDKMSWSBB^iSia^y 729 (DiSMI*-^ 
fl[K<DaSM#!SI*3ft. Cft^CDSSM^^KiE-f-*^ 
*2&e>ftS<!:ifetC, C ©RiE^-^^JifBfaitaB 3 5 

^ciati3ft^o ^lt, na^cctt, iatisp3 5F^cia 

40 tt Sft/cifBRJE^- **s±iB3E»ffSB3 2 Ctfl^ffl $ 
ft, cft*fflo*r|ISS©WJ®3&qftoftSJ:5«:&-ori» 

[o o 3 i ] wc, ±tm^^^^^mmw^m 

[0 0 3 2] ±IB3ISg«fC*5Li-C«, W^tf^saScoW 
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CD O ; mtts&om* 

(2) P A ; "s* Fa-v F5#i»«frl,fc£S©J6«B 
I8WM5 2 7(DS^ F^-; F5CDS*.£) 

(3) P B ; WSSSSI;*^ ^29 <DS3WJi|> 

C4) R ; v K^- y F 5 OSSe^cStrs ^X;b 
SW#2 1(22) <0«*MttB 

(5) Mi ; ¥ % -5Pn D oCD^{ig 

(6) M 2 ; * 5 

i"T5o CCt, SfiB8l#^2 7(DB2^frG^ o£ 
'0 , SKSift* ^72 7 CD*B»©R**^ ^ F ^ * 

CO 0 3 4] coteffl-cta, ^';>FSfi3a*3£SB$CC 
v-^OKIftasfTbn* (Xf^'S 1) . 

[0035] ^c^r, ±se^ * f^ f 5 j&*as,sfl»& 

SM^i^lfrS-tf &n* ±12— *C»yX;HK5«2 KCJ: 
o X Sft&ey&BB 4 &c^tf)-fcr s> F 3 nr C>£ # 5 4 
0 (fetf*. ^5 -SBtt4 0A<fcl^) tffcf^T^S 
n^> 0 C<D^5-a5 a n a 4 0A^D D piSli^^^ 

2 9 tc J: * StU'diSSaft tc , 7* ij > F 3 (D«*fii»M 
ttCgfjn^ (^f^*S2^f77'S4) 0 
[0 0 3 6 ] £*)mb<mW?2>£. UShfclfe^Afrh 
VyfiTv^StiltitS -»fi 4 0 A #s±E»ftfiHB*7 

y^2 9<Dji^icieg3n, cnc^^sim*?^ 

QFP©y-F***^-*4 2©iS«j6S^K:S 
-BBS 4 0 A©*^fi[a*53jctf) 6nS <!:<!:*> 

gp a n a 4 o A(D4J>c^o*j*n**i3Ra&e>n. c^-rm^jn 

[0 0 3 7 ] 1 oScD^5-a5 a D D 4 0 A*s«fSh5 
i. ±E^y FJL-y F5J&*#»3-t*fcn, ±IB^X;b 
S»2 1J:r)T2oBO*2-» B D D 4 0 <jy«, 
S$»4 0B<hl>5) ^KfSh, 35a n n ^i£*M ^ 2 9 CC 

so' B(E3*enfc«wr^y>h»R3(c«3|«asB 

M,JC^S3n^ (7f^S5^f -;7'S7 ) . C 
<DB8, ±KlOB©y5~«&4 0A&HSL SPn a alSt8 
^72 9CCj:S}t^CCS^g|5D D alSI§6^>7 2 9 0S 
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*s>e»n*o -s& a n c4 o B£ i 8 0° hie 

sttfcitoco-rnMtJJB^xji/aBjz io*B*f{i 

^n£££4>tc, ±iB>X;l/SB*t2 1 tfil 8 0" 1BE3 
t!;6ftr £O^5-SB 0 a D 4 0 B#SI*f4«M a fcS#3 

Wo 

[0 0 3 8 ] C^bT20CD^5 -SPp a p4 0 A, B©g 

D "a£*ttBMi, M 2 <D_h^ -3"ttto%a«Sai*^7 2 

10 7<DBaWP^«y5 -fiHSfp4 0 A, B<D&£M<D 
-7-^4 ltc— SW5(4iB<D±*Cc««i3-B:6n, Cft 
5CJ: D±SB»KH«*^ ^ 2 7 «c J:£ #5 -SS4 0 
A, B<£>#^-£4 lG5»flW^f*?nS (Xr^'S 
8. S 9) Q 

[0 0 3 9 ] &#Z-mh40 A, B(7>§v — 4 1 <D 
J»«#fT*>nS±, ±IBSiE7 : '-^S#gP3 4CC*5l»r 

x«bm*m ~> 2 7 tcmo dA^ nfcsft^- £cc»^ 

*. £#3-3Bfi4 0 A, B©IB«{4«^«)e)nS. 

-rtcfoft, -§^4 o a, bsco^t, -^n-en 

20 §7->7 4 10Cfl ( * -3* 9§^-BI$o a a4 0 A, BCD 

*ii>ffiirt*3Rtf)6n, *ncca-^i>r-/x;i'aJW2 1 o 

(^^y^SlO, Sll). 

[0040] *#wfcsH0-r4&, ff^n/c^^s-as 

pa4 0 A, BO^'C^a^SSBa* ^72 7 CD^IS^ 
^527, sX)lUti2 1 ac/»iaB2«*^-7 2 9 <0 

tH»m&ffiaB8CR*siBjEr*n«, jiaoao^t? f^ 

30 5 -SPa n p4 OA, B<04 3 *(4««*CC*& 0 , 

[0 04 1 ] ±ISS«ISiSI^^727, yx 

2 i Rv^&mmtrJ ^ 2 9 <Dtmtft%;i&mm% 
^mjE^utcnx^t^m^at. &^^-SR D n a4 0 

A, BOttJiQxffiaCcm^^CiCiCCa*. 
[0 04 2 ] -rafc%. yX^35tt2 lC0+S*fttgR«: 
^MAE A ^ST>S^. ai«i3SaS/7>'7 2 9<cJ:£ 

*iC^»r-58Ba*^©-rn) ±#&3nr£S»ia»<D 
40 HiEaWTtonsor. i^^oftScc*fLr o tt r^s 
3n^^5-gp n n n 4 o AcD^aagtc^m^D^^ 

^, l 8 0° T-^3n£^5-SP n n p4 0 BC3D^S{4^ 

{aiAE A ©2«©m3&5flatos (B9#jb) . ttc 
sbd^bh^ ^ 7 2 9 ©EBj^^©{aa p , scsn a e b & 
B&pimG. sm&^ortitux. o° r^#3n 

5^5-ffl5Sr4 0 AKoi»r«AE B ^fflI*3n, 18 
0 - rSg«3n5^5-«Ba4 0 BiCO^T{i, AE, 
*W»3n-5 (HI 0#M) o 
[0 04 3 ] Sot, X T* >7*S 1 1 CCfcti-C. Jiffiy 

so 5-spp a n4 0A, B©*^(ftao±M©j:^a-rnccs 
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CC, yX)l>m*2 1 OtB^{4S&C>'aia D c^^>^2 9 

±iaiEtta53 scciattsns (xr^'s 12). 
[0044] c^L-cwE^-z&tmzft&t. #y 

2-^f-^^'s 1 2 oiaadsaosshacitcj:^, 

S.yX;V8Btt2 1 , 2 2®Sc^Er~£^ft^ftvlil£ 
StxriBtt3B3 5 5CfEH3fi£o 
[0045] COJ:0 K±fBj!il«fc Jchtf , titTEv*- 

£r##)£<Dr, ^Ocfc^CC, Xfi3l»27^72 7<Z>tft 
[0 04 6 ] Sot, S«i2tt*>7 2 7(Dt&»<fc9 

[0 04 7 ] KIE-r - £ ^^^>Mr© # 5 - 
SP a n a40A, B<Bf&HKCOl>"C«, &v-^4 1IB«<D 

{cia t , u&±&<Dmm*m&A,-c y - 
^UTBa^iJi^stejasitbK-f st, assists© 

s&afcfi-r s » ih * jsarr sctms. 

[0 04 8] ±KitER«S** #IPJK^£SPa a a^ 

^M«Itg'C&'5 a WiLK, ±E**»Ttt, QFP©y 
- F ^ 4 2 * y 5 -§P a n a4 0 tctf 

gp n a a 4 0=£Bil5-r^<i: ; 5{CLri^^^ cOJ;^7- 
^42^^5-gp D c p40CC#-rCchfe<, SSBBWM 
727 &c <£ iSBSIBiSli [3«&c<&K©-?-- * 4 1 £>Hj{£ 

titstcm^x # 5 -sp a a a 4 0 £BST * J: 5 «c or fe 
-c^s-sb^ o*B» t rs©tcj:b^ , rgatcS5aEa 



5) WH¥8 - 1 9 5 5 9 9 

10 

U- F£^TStft0v-^4 2 SrttU C<Dv-^4 2 

©H«*jfe*b , r^5-BBa4 0 *Btsi-rsj:^tc-rn 
~> ~C #5 -s&s 4o*yy>hS«3 cc^#r * SCO 

[0 04 9] ±fS^Wlcc*5i=>rB, ^«©ffl 

5C*f-T 4 y Xjl/SBt* 2 1.22 ©ffl^ttfiOK^Rtf SB 
iSISSB*?^ ^ 2 9 0Btt*'fr{ft«©K^*#*£ OrS 

BBSBIB*^ 2 9<DlsIte^ (^X;l/ffl5W(D* 
©RM*t»i RiE-f - ^ S J: 5 
*CLT&<fcl>. C<D*&$CW:, Sffii8«;*M 72 7iC^ 
SB88WSK:, Wttf, 0 4 -cmW$ft&¥^-%$"n4rQ 

20 ^^Cim^c C<D»^ §V-^4 1 CDBft 
*«^«^(Offl*KS^*'r±fE© k rnAE c *AR26S 

[0 0 5 0 ] 2 JJSHSfiWt?**, "SPo°o4 0 
©3tfttB±JC^©v-i7 4 1 , »3|5CCQF 

R^«ttt*«, ^5^p n a 40^rJ:0fflSm<tSlSr^ 

Scfc^ocjaaKjErsi^cc-rniicfci^ fib. s«b 

2 7KiO»«T^#V-i7CC^l»-C6S, 
30 1R|f MX ^ 5 cfc ^ f h ifi«# * ^> o 
[0 0 5 1 ] 

■7*y > bmm^mmLtc^^-^&cD^-^^m^, 
Gov- ^©isftffiaccs^t^BBn^ose^ttMft^ai 

[0 0 5 2] wi*«^K^B*snstfc««Dt 

mux^^-n^mm-tite, ^5 -space 

,cc±^r«Ba<offl**1*tB"r4c:i3&s-c#, S#ft1f^ 

50 '^stc»n n n ®a»tt»**aj-r4ci*s , r*s. 



(7) 



11 



[03] 'vy Fa-? h ; £:7jrriEM0t?&&„ 

[05] ^3-asfi©-«*3S-r¥iiia-c*s. 

[06] ^B^CDgPfaS^R^aiSIStCfcWS^ttlM 

[07] SfiBflMM?. gB a a al2ia*>7a6 K yX^gU 
t* OtlllHff 8BRH-C * £ . 

[08 ] £ lRD f m2 <D?~ -Wgff><PM&Mi&RB. 

a / o 



10 



20 



«H¥8- 19 5 5 9 9 

12 

[«F#<oSiM] 
3 ^y>h»« 

, 16, 23. 24 
, 1 8 Z 

. 2 0 Rttlf-sK*-* 

,22 s x^mt 



4 
5 
9 

1 0 
1 1 
1 3 
1 5 
1 7 

1 9 
2 1 

2 7 

2 9 

3 0 
3 1 
3 2 
3 3 
34 

3 5 

40 

4 1 

4 2 



2 5, 2 6 fflLJHftffi^e 



setts 



1 ] 



[02] 





(8) 



mmW-S - 1 9 5 5 9 9 



20^ 



17- 



23. 



7U 



[H3] 



2 ? 



[05] 



EE* 

Ur_.li| 



18- 



? / 
4^ 



11 



22 21 



0 




28 42 41 



[H7] 




27 




Pb 



21(22) 




z-2 



29 



[18] 



[H9] 



r-H 



40A 



L..4U 




2u£j 

.J 



[H6 3 



(start) 





9 1 

r 


^ if* *- fS 

S* T/X LHj AC. 


V 










SP a R Ml 










SB 

J 






S 6 

/ 


sp a s i$ 


v 


/ 


1 8 0° ttT 




S 8 

/ 


V 


KtfelSSft* .* 7 




S 9 


V 


S*EiS!a* * ^ £ 






V 




«■ SB £> <Z) U * * at> 5 


V 


S 1 

/ ■ 


J ;OuSPte©4ifct-&E<D 











,S 1 2 



Q END ) 



(9) 



<tSH¥ 8 - 1 9 5 5 9 9 



[04] 



o 









1 

\¥ 








1 


# 


S 




>- 







tig 


1 






- a 


1 








X 




/ 


D I 
-» i 


n 

r-» 




IS 





















• 



< 









1 








i 








M 




CM «-i 




«\ 




1 








1 


* 






§ 







SB 










i 








g 




N 




1 «h 










I 

If 








I 








s 



CM 





! 










-R 

M 




-R 












□5 


w 







in 



in a> 

CM i-> 



CO o 
CM CM 



...J 



(10) 



«f H 5 ? 8 - 1 9 5 5 9 9 



[110] [HI 1 1 




40B 



